. The chemical structures of the obtained pitches were identified by 1 H NMR spectra (CXP-40, Bruker), measured at a resonance frequency of 38.27 MHz on a spectrometer equipped with a high-temperature probe. Electrical resistivity analysis was measured using a 4-point probe device by Mitsubishi Chemical Corp. (Tokyo, Japan).
FT-IR analysis was carried out in the 400-4000 cm -1 range to identify changes to the functional groups of the PFO-derived pitches obtained from different HTTs after oxidation pretreatment. As observed in Fig. 1 , the spectrum of the PFO raw material shows the adsorption peak for the aromatic C-H out of plane bending bonds at 700-900 cm -1 , the aromatic C-H bonds at 1600 and 3042 cm -1 , and the stretching C-H bond at 2910 cm -1 . However, in the case of the PFO-derived pitches, the intensities of the aromatic C-H bonds at 1600 and http://carbonlett.org that the aromaticity of the PFO-derived pitch increases with an increase in HTT. Fig. 3 shows the electrical resistivity of PFO-derived pitches obtained according to HTT after oxidation pretreatment. The resistivity of the obtained samples decreases monotonously with an increase in HTT. In addition, the carbon yields increase with an increase in HTT. These results indicate that an increase of the aromatic portion in the PFO-derived pitch influences the decrease in electrical resistivity.
In conclusion, we studied PFO-derived pitches prepared with different HTT after oxidation pretreatment by H 2 O 2 . The obtained pitches were evaluated by FT-IR, NMR, and electrical resistivity. In the FT-IR analysis, the structural conversion of the PFO-derived pitches showed an increase in the intensities of the aromatic C-H bonds at 1600 and 3042 cm -1 and a decrease in the intensity of the stretching C-H bond at 2910 cm -1 as HTT increased. Furthermore, NMR analysis showed that the intensity of the aromatic portion (7-11 ppm) of the PFO-derived pitch increased with an increase in HTT.
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3042 cm -1 gradually increase, and the intensities of the stretching C-H bond at 2910 cm -1 decreases with an increase in HTT. These results indicate that the degree of polymerization of the aromatic rings in the PFO-derived pitch considerably increases as the HTT increases. Fig. 2 shows the 1 H NMR spectroscopy for PFO-derived pitches. In Fig. 2 , all the samples show two separate low portion bands in the range of 1-12 ppm, with high intensity at 7-11 ppm, related to the aromatic portion, and low intensity at 2-6 ppm, attributed to the aliphatic methyl hydrogen portion. The intensity of the aromatic portion of the PFO-derived pitch strongly and sharply increases compared to that of the aliphatic methyl hydrogen portion as the HTT increases. Therefore, this indicates 
